p21 and CK2 interaction-mediated HDAC2 phosphorylation modulates KLF4 acetylation to regulate bladder cancer cell proliferation.
Krüppel-like factor 4 (KLF4) is a transcription factor involved in both tumor suppression and oncogenesis as a transcriptional activator or repressor in a context-dependent manner. KLF4 acts as a regulator of p53 depending on p21 status in breast cancer. However, the mechanisms underlying the distinct role of KLF4 remain poorly understood. Here, we revealed that p21 depletion converted KLF4 from a cell cycle inhibitor to a promoter of bladder cancer cell proliferation. Additionally, KLF4 was acetylated in a p21-dependent manner to inhibit bladder cancer cell growth as a tumor suppressor. However, deacetylated KLF4 functioned as an oncogene promoting bladder cancer cell proliferation. Mechanistically, p21 and CK2 interaction, but not CK2 alone, enhanced HDAC2 phosphorylation and restricted KLF4 deacetylation and subsequent tumor promotion. Furthermore, we observed that KLF4 was acetylated by CBP/p300 and that overexpression of CBP resulted in KLF4 acetylation and tumor suppression even in p21-depleted bladder cancer cells. Moreover, we discovered that Notch-1 knockdown-induced KLF4 is acetylated form of KLF4, which may mediate Notch-1 function in bladder cancer cell proliferation. Our data demonstrate that KLF4 acts as a tumor suppressor or oncogene to activate or repress target gene transcription depending on its acetylation status, which is regulated by p21 and CK2 interaction-mediated HDAC2 phosphorylation. Targeting KLF4 at the post-transcriptional levels may provide novel insight for bladder cancer therapy.